€y|HDZ NRW

UCRUB Rl inwversmi sooiom
MMMMMMMM
KOH®EPEH ums
B KAPAMOKAMHMKE

KAPAUWOPECUHXPOHU3UPYHOLIASA _
TEPANNA U NPO®UNTAKTUKA BHE3SAINHOW
APUTMUNYECKOUN CMEPTM INPU XCH

Maxim Didenko

Assoc. prof., MD, PhD, FEHRA

Heart and Diabetes Center NRW

University Clinic of the Ruhr University Bochum

Bad Oeynhausen,
Germany "



@) cHBPOCCUM

2002 .

2007 r.

2017 r.

BepositHOCTD AOKUTHS

€y|HDZ NRW

4 UNIVERSITATSKLINIKUM DER
‘ ‘ RUB RUHR-UNIVERSITAT BOCHUM

1,00
0,75
0,50
0,251{
0,00 +— ' ' : ’ :
0 1000 2000 3000 4000 5000
Bpewms poxxuTHs, AHUH
HerCC3 | CC3 — XCHI-II®K — XCHIII-IV oK

Kapouonozus.2021,61(4):4-14. "



€y|HDZ NRW

U( RUB UNIVERSITATSKLI_I_\IIKUM DER
RUHR-UNIVERSITAT BOCHUM

(©) CH B EBPOMEMCKOM YACTU PO

XPOHHUYECKAS CEPAEYHA S

HEAOCTATOYHOCTD B Poccumckom OEAEPAIIHUM:
4YTO UBMEHHAOCH 3A 20 AET HABAIOAEHU A?
PE3YABTATHI UCCAEAOBAHU A JIIOXA-XCH

IToxasaTean 1998 r. (%) 2002r. (%)* 2002r. (%)* 20071 (%) 2007 . (%) 2017 1. (%) 2017r. (%)

I-11 OK 4,3 5,89 : 7,35 . 7,08

II-IV OK 1.8 2,61 2,4 3,45 3,4 3,32 31
I-IV OK 6,1 8,5 6,7 10,8 8,5 10,4 82
CC36e3 XCH 32,8 33,8 - 35,6 - 39,4 =

90 mAnH YenoBekK — HaceneHue EBponenckomn 4actn PO

~ 6,4 maH — I-IV K
~ 3 maH — -1V dK "
Kapouonoeus.2021;61(4):4-14.
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Title

HopmanbHas cncToAmyeckas GyHKUmS 8
AXK ©

CucTonnueckasa ancodyHkums AXK

XCH 2-4 bk,

0 0 20 30 40

Masoudi, et al. JACC 2003;41:217-23;Aaronson, et al.
Circ 1997;95:2660-7 ‘,
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QRS duration > 120ms

Dominant S wave in V1

Broad monophasic R wave in lateral leads (I, aVL, V5-6)
Absence of Q waves in lateral leads

Prolonged R wave peak time > 60ms in leads V5-6
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@ESC

European Heart Journal (2021) 42, 35993726

European Society doi:10.1093/eurheartj/ehab368

of Cardiology

ESC GUIDELINES

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Management of patients with HFrEF
«  ACE-/ARNI
« Beta-blocker
« MRA
« Dapagliflozin/Empagliflozin
¢ Loop diuretic for fluid retention
(Class 1)
. E 3
LVEF <35% and LVEF >35% or device SR and
QRS <130 ms and therapy not indicated LVEF <35% and
where appropriate or inappropriate QRS =130 ms
ICD CRT-D"/-P
Non-ischaemic Ischaemic QRS 130-149 ms QRS =150 ms
(Class Ila) (Class 1) (Class lla) (Class I)
l J

v

If symptoms persist, consider therapies

with Class || recommendations
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PRACTICE GUIDELINES | ARTICLES IN PRESS

2023 HRS/APHRS/LAHRS guideline on cardiac physiologic pacing
for the avoidance and mitigation of heart failure

Mina K. Chung, MD, FHRS * e Kristen K. Patton, MD, FHRS * e Chu-Pak Lau, MD, FHRS, CCDS e ...
Sarah Ann Worsnick, PAC, FHRS, CEPS, CCDS * « Wojciech Zareba, MD, PhD T
Emily P. Zeitler, MD, MHS, FHRS * ¢ Show all authors ® Show footnotes

* Published: May 20, 2023 « DOI: https://doi.org/10.1016/j.hrthm.2023.03.1538

https://doi.org/10.1016/j.hrthm.2023.03.1538 "
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Patients with indications

for pacemaker therapy
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future CRT -
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LV epicardial
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(2a, B-R)

RV lead with
minimization of
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. Vventricular .
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\ v

LVEF

LVEF > 50%

36-50%

"

CRT with BiV
pacing
(2a, B-R)

HBP or LBBAP
(2a, B-NR)

I
v
Ventricular pacing

dependent undergoing HBP
pacemaker implantation
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» LVEF > 35% —> RVP

I (2a, B-R)
Rl LVEF > 50%
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@ ESC Europace (2023) 25, 1208-1236 EHRA DOCUMENT

European Society https://doi.org/10.1093/europace/euad043
of Cardiology

EHRA clinical consensus statement

on conduction system pacing implantation:
endorsed by the Asia Pacific Heart Rhythm
Society (APHRS), Canadian Heart Rhythm

Society (CHRS), and Latin American Heart
Rhythm Society (LAHRS)

Haran Burri ® ¥, Marek Jastrzebski?, Oscar Cano>*, Karol Curila®, Jan de Pooter®,
Weijian Huang’, Carsten Israel®, Jacqueline Joza®, Jorge Romero'®, Kevin Vernooy'!,
Pugazhendhi Vijayaraman'?, Zachary Whinnett'?, and Francesco Zanon™

Paced QRS
morphology

10 +

Il +/iso
Il iso/-

I/ -

HBP

55 ms 35ms 25ms Oms Potential - QRS interval

Europace (2023) 25, 1208-1236 "
https://doi.org/10.1093/europace/euad043
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Patients without
indications for pacemaker
therapy who have HF

>

QRSd

> 120-149 ’

LBBB =+ LVEF <35% =

P QRSd 2150 —Pp

LVEE 36—
50%

L —Jp QRS 2150 —p>

—» LVEF <30% —J QRSd 2150 —J» NYHA classl—y-
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\ CRT W|th BiV
pacing

(2a, B-R)

’ N
4 N

I N
/ Select ™.

NYHA class > < “ characteristics ™«

(= S (eg, female Sl

\ sex)
\ 7 ,
If effective
NYII-IIf Ic\:}ass CRT cannot
be achieved
|
HBP W|th LBBB
correction or LBBAP

NYHA class e

-1V
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ttps://doi.org/10.1016/j.hrthm.2023.03.1538
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Patients without
indications for pacemaker
therapy who have HF

9 non-LBBB —p LVEF <35% ~—

PICM with
- high burden
RVP

QRS
P 120-149

Revision of CIED
to a CSP device

(2a, B-NR)

» QRSd 2150 —

NYHA class

& QRSd<120 —p Y

NYHA class |

or ll

NYHA class
Il or IV

NYHA class
> I

NYHA class
> Il or IV

If effective
CRT cannot
be achieved

CRT with BiV
— pacing

(2a, A)
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NMPOUEAOYPA UMMNNAHTALNU

Patients undergoing CPP
implant
|
CRT implant CSP implant
with BiV with HBP or
pacing LBBAP lead

v v

] Position lead and
Non-apical LV program device to
lead location maximally narrow
(2a, C-LD) final paced QRS
(2a, BNR)
| I

v

CS LV lead placement
unsuccessful or
suboptimal
|

v

Assess for His bundle or left
bundle current of injury

(2a, C-LD)

v

Cross over to
HBP or LBBAP

(2a, C-LD)

https://doi.org/10.1016/j.hrthm.2023.03.1538 "
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F.Kusumoto, M.Didenko. Understanding Intracardiac EGMs: Anatomic Correlates, in press
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Shared decision making

~ Patient with
ndication for CRT

Shared decision making

CRT-D

N

@ Myocardial Fibrosis on CMR o
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Other factors in favor
of choosing
CRT-P rather than CRT-D:

» Non-ischaemic
cardiomyopathy

« Short life expectancy

» Major comorbidities

« Poor renal function

« Patient preference

Eur Heart J. 2021;42(35):3427-3520. "
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Y3KU QRS? - ECHO-CRT

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISMED IN 1HI2 OCTOBER 10, 2013 VOL. 359 NO. 1%

Cardiac-Resynchronization Therapy
in Heart Failure with a Narrow QRS Complex

Frank Ruschitzka, M.D_, William T. Azraham, M.D.. Jagmeet P. Singh, M.C., Ph.D.. Jeroen |. Bax. M.D., Ph.D.,

Jeffrey S. Borer, M.D., Josep Brugada, M.D.. Ph.D.. Kenneth Dickstein, M.D.. Ph.D.. lan Ford, M.D., Ph.D.,

John Goresan 111, M.D., Daniel Gras, M.D.. Henry Krum, M.B.. B.S.. Ph.D.. Peter Sopaard, M.D., D.M.5¢c.,
and Johannes Holzmeister. M.D., for the EchoCRT Study Group®

A Primary Composite Outcome B Death from Any Cause
100+ 100
904 o0
& 04 — .
z E®
-i 20+ = Jo4
§ o £
«i 304 P-01%5 ? €0
2 40+ ) » LhHE
§ - -t E P-0.02
- Control 2 0 CRY
& 204 f -
104 104
0 T T T T L2 1
o 05 10 13 20 25 30 33 * ! ‘ y p | '
: ’ 0 Qs 1.0 15 20 25 30 3.8
Years since Randomization Years since Randoezatice

No. at Risk

. No. at Risk

CRY 4 290 2 158 10 & 2 1 . L

Comrol 5 N2 24 166 N N o« 13 02X a U W 1% W2 M % B "

Centrel 405 338 %0 155 141 K7 62 7
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C()) BAROSTIM REBALANCES THE AUTONOMIC
NERVOUS SYSTEM

Baroreflex
Activation

‘ Heart Rate
Parasympathetic

Activity t Positive Remodeling

t Vasodilation
‘ Blood Pressure

Sympathetic

t Diuresis

‘ Renin Secretion

BAROSTIM" — ¢

CVRx°
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(()) BEAT-HF SYMPTOM IMPROVEMENT

Quality of Life (MLWHF) Exercise Capacity (6MHW) NYHA Class
100 - . 100%
§ 90% (o)
10 7 p<0.001 2 ) 34 A
8o ' n 2 80%"
5 % woe mproved
£ @ L 70%-
o 23 60 | 5 P<0.001
3 z 3 0 ¢ oy o
w S CLINICALLY & 2 <0 ° 13%
@ -5 T " MEANINGFUL T o .
2 s -5POINTS? E £ 401 z £ 50% n
= -10 oy CLINICALLY e o/ | gy
IS £ 40%
Es = g I - MEANINGFUL % s 4 -
3 g -15 5 25METERSS S 2 30%- 52%
z g © 2 - "
© 5 -20 p<0.001 0 8 20% class
Q S o
-25 N 10%
BAT CONTROL DIFF 20 4 0% -
-30 -
BAT CONTROL DIFF BAT CONTROL
-40 |
CRT Trial Results CRT Trial Results CRT Trial Results
NYHA Iil or IV NYHA Iil or IV NYHA Iil or IV
CONTAK CD3 LVEF<35% =ilil CONTAK CD3 LVEF<35% 39 CONTAK CD3 LVEF<35% 20%
QRS2120ms QRS2120ms QRS2120ms
NYHA Il or IV NYHA Iil or IV NYHA IiI
MIRACLE# LVEF<35% -9 MIRACLE# LVEF=35% 29 MIRACLE#4 LVEF=35% 30%
QRS>130ms QRS>130ms QRS2130ms

*Data from different studies and different patient populations may not be directly comparable
1. Zile MR, et al. JAm Coll Cardiol 2020; 76:1-13. 2. Rector TS, et al. J Card Fail. 1995;1(3):201-216. 3. Higgins SL, et al. J Am Coll Cardiol 2003;42:1454 —1459. 4. Abraham WT, et al. N Engl J Med 2002;346:1845-1853.
5. Gremeaux V, et al. Arch Phys Med Rehabil. 2011;92(4):611-619.

CVRx* | BAROSTIM~



(CD} BEAT-HF NT-PROBNP REDUCTION!

5% '25%

Reduction

(o=

_5%

1

6 MONTH NT- proBNP
(% Change from baseline)

-10% - [ T ~~ CLINICALLY MEANINGFUL

10% relative reduction?
_15% A
-20%

P=0.004
_25% -
-25%
BAT CONTROL DIFF

-30%

1. Zile MR, et al. Am Coll Cardiol 2020;76:1-13. 2. Zile MR, et al. J Am Coll Cardiol. 2016;68:2425-2436.

CVRx° | BAROSTIM"
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PARADIGM-HF (ARNI) demonstrated
that even a 10% reduction in NT-
proBNP is associated with a significant
benefit in terms of cardiovascular
death or HF hospitalization?

BeAT-HF hospitalization and mortality
data remains blinded to support on-
going post-market phase

¢



(()) CARDIAC CONTRACTILITY MODULATION
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WHO Optimizer® Smart Mini Implant

For patients with:

+ LVEF 25-45%

+ NYHA Class llI

+ Symptomatic despite guideline 8130 |
directed medical therapy i

+ Not indicated for Cardiac
Resynchronization Therapy

WHAT

The Optimizer® Smart Mini delivers
CCM® therapy, which:

+ Applies non-excitatory electrical signals to
the RV septum during the absolute refractory
period using standard leads

+ Improves NYHA functional status, 6-minute hall
walk distance and QoL status

+ Has rapid, intermediate and long-term effects

CCMP® js also known as Cardiac Contractility Modulation

https://impulse-dynamics.com/

el -Saptal (W)
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Slope (per decade), -1.22 per 100 patient-yr; P=0.02 .
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in Heart Failure: Fact or Myth?, Volume: 147, Issue: 9, Page
767, DOI: (10.1161/CIRCULATIONAHA.122.062159)

Francisco Leyva. Circulation. Declining Risk of Sudden Cardiac Death

s: 759-

© 2023 American Heart Association, Inc.
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t’ Francisco Leyva. Circulation. Declining Risk of Sudden Cardiac Death
S in Heart Failure: Fact or Myth?, Volume: 147, Issue: 9, Pages: 759-
767, DOI: (10.1161/CIRCULATIONAHA.122.062159) © 2023 American Heart Association, Inc.
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8, - 7.5%

% BCC

0-30% 31-40% 41-50% >50%

®B JTHK

Vreede-Swagemakers JJ. J Am Coll Cardiol. 1997;30:1500-1505. "
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NYHA II = CH NYHA 1l
12% " CH
0 |
.ﬂlp 26% .ﬂ.p
B BCC
B BCC
n =103
n =103
NYHA IV

Hannyuwaa BO3MOXKHOCTb cnacTu
o Ap. 60onbHbIX ¢ CH — npodunaktnka BCC
npu CH II-11l ¢.k.

MERIT-HF Study Group. Effect of Metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL randomized intervention trial in
congestive heart failure (MERIT-HF). LANCET. 1999;353:2001-07.
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t’ Francisco Leyva. Circulation. Declining Risk of Sudden Cardiac Death "
s in Heart Failure: Fact or Myth?, Volume: 147, Issue: 9, Pages: 759-
767, DOI: (10.1161/CIRCULATIONAHA.122.062159) © 2023 American Heart Association, Inc.
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Episode #10 - FVT Chart speed: 25.0 mm/sec

EGM2: Viip to Vring
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(@) CARDIAC COMPASS REPORT

0
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(@) CARDIAC COMPASS REPORT

OptiVol fluid index is an accumulation of the difference between the daily and reference impedance.
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@ E S C European Heart Journal (2022) 43, 39974126 ESC GUIDELINES
European Society https:/doi.org/10.1093/eurheartj/ehac262
of Cardiology

2022 ESC Guidelines for the management of
patients with ventricular arrhythmias and the
prevention of sudden cardiac death

General aspects

Optimal medical treatment including ACE-I/ARB/ARN!Is,
MRAs, beta-blockers, and SGLT?2 inhibitors is indicated in all I
heart failure patients with reduced EF.
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DCM/HNDCM

ICD implantation should be considered in DCM/HNDCM
patients with an LVEF <50% and >2 risk factors (syncope, LGE

lla
on CMR, inducible SMVT at PES, pathogenic mutations in
LMNA, PLN, FLNC, and RBM20 genes).
|ICD implantation should be considered in patients with DCM/ lla

HNDCM and haemodynamically tolerated SMVT.

|ICD implantation should be considered in patients
with DCM/HNDCM, symptomatic heart failure
(NYHA class lI-ll) and LVEF <35% after >3 months

! lla

of OMT. "
European Heart Journal (2022) 43, 3997-4126
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LGE = late gadolinium enhancement; OR = odds ratio; SCD = sudden cardiac death; VA = ventricular arrhythmias.
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DCM/HNDCM
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MOC/E NEPEHECEHHOTO MMOKAPLNTA

Inflammatory diseases

In patients with cardiac sarcoidosis who have an LVEF >35%
but significant LGE at CMR after resolution of acute lla

inflammation, ICD implantation should be considered.

In patients with cardiac sarcoidosis who have an LVEF 35-50%
and minor LGE at CMR, after resolution of acute inflammation, lla

PES for risk stratification should be considered.

In patients with cardiac sarcoidosis, LVEF 35-50%, and Ia

inducible SMVT at PES, ICD implantation should be considered. ‘
European Heart Journal (2022) 43, 3997-4126 ,
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NOCJIE MEPEHECEHHOIO MUAOKAPOUNTA
Inflammatory diseases

In patients with haemodynamically not-tolerated

SMVT occurring in the chronic phase of myocarditis, lla

European Heart Journal (2022) 43, 3997-4126 "

|ICD implantation is recommended.

ICD implantation is recommended in patients with

cardiac sarcoidosis who have an LVEF <35%.

|CD implantation is recommended in patients with
cardiac sarcoidosis who (1) have documented
sustained VT, or (2) aborted CA.




€Y HDZ NRW

RU B RUHR-UNIVERSITAT BOCHUM

) 3AKIOYEHVE

1. KPT ans xpoHunyeckon cepaeyHon HeaoctatouyHocTu (XCH) asnaetca apdekTnBHbIM meTogom nedyeHua XCH,
yMmeHbluaeT nposasaeHna CH, cHuKkaeT obuyto cmepTHOCTb Y nauneHToB ¢ XCH 1 morkeT 6bITb peKoMeHA0BaH
naumMeHTam c cumntomaTnyeckon XCH, ®B < 35%, CH (I-1V) ¢.k., npu BJIHNT ¢ wmpuHoin Komnnaekca QRS > 130
MC, a Npu Apyrux 610Kaaax ¢ WmpuHoi komnaekca QRS > 150 mc.

2. UHausmayanusaums pabotbl KPT c uenbto A4oCTUXKEHNA MaKCMManbHON 3P GEKTUBHOCTM NeYeHmns, U
ONTUMM3ALMA NEKAPCTBEHHOM TEpPanuMu, BKAOYAA BCE COBPEMEHHbIE TPynnbl NPenapaTos, ABAAETCA
Ba*KHEMLIMM KOMMOHEHTOM ieyeHunA naumeHToB ¢ XCH 1 UMNAaHTUPOBaHHbIMU YCTPONCTBAMM.

3. Crumynauma JIHMNT anAaeTca O4HUM U3 aNbTEPHATUBHBIX METOA0B KOPPEKLUN 3TIEKTPUYECKON ANCCUHXPOHUMU
npw BJTHNMT, ocobeHHO B cy4aax HeycnewHoM UMNAaHTaUMK NEBOXKENYA0YKOBOro 3/1eKTPOAA.

4. Bapoctumynauus (Barostim), aktuBupytouwan 6apopednekc, 1 CCM Tepanua moryT 6bITb PaCCMOTPEHbI KaK
anbTepHaTMBHbIN noaxoa Ans naumeHToB ¢ XCH 1 HenonHbiM 610KOM NeBOM HOXKKM Ny4YKa [Mca, KoTopble He
noaxoaAaT AnA ctaHaapTHom KPT,

5. UmnnaHtauma UKL spdeKkTMBHbIM cnocob ana nepBUYHON NPOOUNAKTUKM BHE3AMHOM CEPAEYHON CMEPTU Y
naumneHToB ¢ XCH Kak nwemunyeckomn, Tak n Heuwemmyeckoi npmupoabl (PB <35%) B Tom uncne Ha poHe
coBpeMeHHOM dapmaKosnormyeckom tepanum, (Bkatoyaa KOnepuro) u cHmMKaeT obLlyto cMepTHOCTb Ha 27 %.
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Heart and Diabetes Center NRW
University Clinic of the Ruhr University Bochum (Bad Oeynhausen)
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